In this research, we are interested in a telecommunications system MIMO (multiple input multiple output) spatial multiplexing in OFDM context. ) . The objective of this work is to study and improve the transmission and reception of this MIMO (Multiple Input Multiple Output) systems technology in a multi -carrier OFDM context (Orthogonal Frequency Division Multiplex), which enables a frequency-selective channel into multiple non-selective channels. The combination of MIMO and OFDM allows exploiting the benefits of the two methods: the strength of binding on frequency-selective channels for OFDM and robustness on uncorrelated in space for the MIMO channel coding. For different configurations of multi-antenna systems SISO, SIMO and MIMO, a comparative study is made between them. This study shows that the MIMO configuration associated with the OFDM technique provides a significant performance improvement compared to other case studies.
I. Introduction
The study of multiple antenna systems generally designated by MIMO (Multiple-Input Multiple -Output) systems has become the focus of much research. In the conventional configuration of MIMO systems, antennas are collocated on terminals, source and destination. Among the first to take an interest in the study of MIMO systems Telatar and Foschini [14] , [15] , have revitalized this research motivating a greater number of researchers.
The main observation is that, when the number of transmitting antennas and the number of receive antennas increases, the system capacity increases. Theoretically, the increase of the capacity is proportional to the minimum between the number of transmitting antennas and the number of receiving antennas. Thus, if we increase in the parallel number of transmitting antennas and the number of receiving antennas, the spectral efficiency of the system then increases linearly.
The multi-carrier term covers many acronyms (OFDM Orthogonal frequency division multiplexing). This type of modulation is advantageous when the inter-symbol interference are important in the transmission channel , which is the case when the channel is called frequency-selective .Furthermore, the selectivity phenomenon is aggravated by the presence of multiple paths due to reflections in a mobile radio environment as a channel . This problem is even more important than the transmitted bit rates increase as the frequency required to carry information at very high speed.
The multicarrier modulations can meet this challenge by using subcarriers insensitive to multipath and selectivity so easy to equalize.
The OFDM is a type of multi-carrier modulation in which subcarriers are orthogonal simplifying modulators / demodulators that are effectively realized using FFT.
II. Mathematical Models And Simulation

Introduction
we propose in this study using the MATLAB environment, simulations related to MIMO -OFDM configurations. Having shown theoretically in this work the influence of the number of antennas transmitters and receivers on the spectral efficiency called by abuse here capacity and bit error rate BER called, we conducted a simulation to visualize performance reception signals in terms of capacity and error rate by introducing spatial diversity.
And with the following assumptions: Each subchannel is a Rayleigh channel , the Doppler effect is not taken into account in modeling the channel Aditif The noise is considered white Gaussian noise ( AWGN ) power transmission Pt is imposed by relevant power sources ( and also hardware) , Nt and Nr are the number of antennas transmitter receiver set respectively . M the number of subcarriers, T u and T g represent the useful symbol time and the time of the guard interval.
Transmission Capacity
This portion of the simulation is interested in studying the impact of the number of antennas on the flow curves. This in order to observe the interest of spatial diversity used with the following parameters (T = 4 μ s , T g = 0.8 μ s ) each manipulates the subchannel are totally uncorrelated considered while reducing the levels of power, the gains in terms of bit rates are very useful material.
Once laid the foundations of information theory, we are able to calculate the capacity of a physical transmission channel. The channel capacity is a measure of the maximum amount of information that can be transmitted and received on a channel with a negligible probability of error. If we represent the input and output of a channel without memory random variables and respectively, the ability of a defined [1] as the maximum mutual information between channel:
We show this influence by presenting plots of capacity curves C = f (SNR) based on the number of antennas for transmitters and receivers.
Canal SISO-OFDM
Is given by: C= bit/s/Hz (2) It increases slowly, depending on the log 1 + . When the SNR is high, a gain of 3 dB not provides an increase in capacity than a bit per second per hertz (bit / s / Hz). The capacity increases slowly versus log 
Bite/s/Hz (7) 
Simulation of a MIMO-OFDM channel
For a MIMO channel with power on each transmitter, the capacity is developed as
With:
and (9) The matrix can be decomposed in a unique decomposition into three matrices:
Where and are unitary matrices , is the conjugate matrix transposed matrices and respectively) and D is a diagonal matrix whose nonzero elements are the values of , matrices and are the respective sizes , , ;
, that is to say:
By inserting in the chain of transmission appropriate stages preceding and post coding, we can prove the independence of MIMO channel system as follows:
(16) The capacity of a subchannel (for a transmitted power P T / N):
The capacity of a MIMO system as the previous one:
Especially if we assume , then the capacity is written:
This capability is usually written as follows: The formula for defining the ability of paper as a prior reference [ 1 ] , [ 2 ] , [ 3 ] , [ 4 ] , [ 5 ] .
III. Comparison between SISO-OFDM, MIMO and OFDM, SIMO-OFDM
we observe a marked increase in capacity for the MIMO configuration with respect to SISO and SIMO case. The advantage in capacity of MIMO systems is mainly due to the exploitation of multipath. Firstly they enable the receiver to distinguish the different transmitting antennas, and thus transmit simultaneously several symbols. show the upper bounds of spatial multiplexing without treatment. The transition to three receive antennas saves 3 bps / Hz compared to SISO, which is not very important, especially at high Eb/N0. With Nr = 9 gain is about 2 bps / Hz, which is not for another four antennas. As for SISO systems capacity increases slowly, which remains the main limitation of SIMO systems, including high SNR. ¾ MIMO two examples have the same total number of antennas that SIMO systems, so as to facilitate comparisons (Nt + Nr = 4 and 8). For a SNR of 0 dB, the MIMO system with (Nt = 2 and Nr = 2 is almost equivalent to the capacity SIMO system with four antennas). MIMO capacity then increases much faster to finish with a gain of more than 50% at 21 dB SNR. Exactly the same comments apply to the SIMO and MIMO systems to eight antennas.
IV. Study of performance
We show this effect for a curve plot of the error rate as a function of energy E0/N0 that is the ratio between the energy per bit and one-sided noise spectral density BER = f (SNR) for different numbers of antenna transmitters and receivers. Design and study of MIMO systems studied www.iosrjournals.org 126 | Page
Error rate with SISO -OFDM
The simulated channel is a Rayleigh channel that is to say that the transmitted signal is affected by fading and white Gaussian noise Aditif (AWGN). At low SNR, the AWGN and fading are the main disturbance signal which provides large values of BER. The antenna reception multiplicity allows the use of combination techniques replicas to combat distortion and fading suffered by the signal during transmission. The BER decreases with increasing the number of antennas and combining the OFDM technique for increasing SNR. The use of space diversity transmission and reception entails application algorithms reception. Which assumes that the number of receptors is at least as large as the number of transmitters for low BER and therefore an optimal signal reception? In summary, we can say that the more diversity order increases, the number of subcarriers is large so to eliminate the phenomenon of interference between symbol, the error rate will decline with the growth of SNR. In this figure we present a comparison between SISO, SIMO and MIMO For a SNR equal to 5 dB the BER is approximately:
Error rate with SIMO-OFDM
Error rate with MIMO-OFDM
•10 -0.15 for a SISO channel. •10 -2.2 for a SIMO channel. •10 -3.8 for a MIMO channel. We find that performance improves significantly when the number of subcarriers increases.
Study of the influence of the number of subcarriers on the signal quality
V. Conclusion
Our work is based on consideration of the capacity of the propagation channel, and the minimization of the bit error rate (or symbols).
According to our results, we can see that the capacity increases indefinitely with the number of transmitters and receivers for increasing SNR.
Furthermore , the MIMO -OFDM combination provides better quality of signal reception by eliminating the selectivity of the channel and reducing the phenomenon of inter-symbol interference and thus most of the diversity order increases the higher the rate of error decreases, the signal reception is optimal (high SNR)
.. We found that the capacity increases indefinitely with the number of transmitting and receiving antennas for signal reports on the growing noise and more about diversity, the higher the bit error rate or symbol is minimized and the quality signal reception is better. These performances are greatly improved by the combination of MIMO with OFDM.
